WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 : 

A23K 1/16, 1/00, A61K31/70 
A61K 37/18, 31/16 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 91/09536 

11 July 1991 (H.07.91) 



.4 



(21) International Application Number: PCT/ SE9 1/00003 

(22) International Filing Date: 3 January 1991 (03.01.91) 



(30) Priority data: 
9000028-2 



4 January 1990 (04.01.90) SE 



(71) Applicant (for all designated States except US): SVENSKA 

LANTMANNENS RIKSFORBUND UPA [SE/SEJ; 
Box 12238, S-102 26 Stockholm (SE). 

(72) Inventors; and 

(7?)Inventors/App«cants (for US only) : LANGE, Stefan [SE/ 
SE]; Viktoriagatan 40, S-411 25 G6teborg (SE). L6NN- 
ROTH, Ivar [SE/SEJ; GlasbjOrkegatan 8A, S-431 69 
MOlndal (SE). MARTTNSSON, Kjell [SE/SE]; Algus- 
torp, S-281 90 HSssleholm (SE). GORANSSON, Leif 
[SE/SEJ; Gillestigen 1, S-260 23 KaverSd (SE). 



(74) Agent: PERNEBORG, Henry; Allied Attorneys Chemical 
AB, Box 27097, S-102 51 Stockholm (SE). 



(81) Designated States: AT, AT (European patent), AU, BB, BE 
(European patent), BF (OAPI patent), BG, BJ (OAPI 
patent), BR, CA, CF (OAPI patent), CG (OAPI patent), 
CH, CH (European patent), CM (OAPI patent), DE, 
DE (European patent), DK, DK (European patent), ES, 
ES (European patent), Fl, FR (European patent), GA 
(OAPI patent), GB, GB (European patent), GR (Euro- 
pean patent), HU, IT (European patent), JP, KP, KR, 
LK, LU, LU (European patent), MC, MG, ML (OAPI 
patent), MR (OAPI patent), MW, NL> NL (European 
patent), NO, PL, RO, SD, SE, SE (European patent), 
SN (OAPI patent), SU, TD (OAPI patent), TG (OAPI 
US. 



Published 

With international search report. 
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(57) Abstract 

The subject of the invention is a process to correct and optimize the feed-composition on basis of testing the levels of so 
called FlUectines in the blood. This correction is exerted by adding certain sugars and amino acids to the feed. Hereby the FIL- 
level may be adjusted in order to optimize the growth. 



FOR THE PURPOSES OP INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


ES 


Spain 


MG 


Madagascar 


AU 


Australia 


PI 


Finland 


ML 


Man 


BB 


Barbados 


FR 


France 


MN 


Mongolia 


BE 


Belgium 


GA 


Gabon 


MR 


Mauritania 


BP 


Burkina Faso 


CB 


United Kingdom 


MW 


Malawi 


BG 


Bulgaria 


GN 


Guinea 


NL 


Netherlands 


BJ 


Benin 


GR 


Greece 


NO 


Norway 


BR 


Brazil 


HU 


Hungary 


PL 


Poland 


CA 


Canada 


IT 


Italy 


RO 


Romania 


CF 


Central African Republic 


JP 


Japan 


SD 


Sudan 


CG 


Congo 


KP 


Democratic People** Republic 


SB 


Sweden 


CH 


Switzerland 




of Korea 


SN 


Senegal 


CI 


C6le d'l voire 


KR 


Republic of Korea 


SU 


Soviet Union 


CM 


Cameroon 


LI 


Liechtenstein 


TD 


Chad 


CS 


Chechoslovakia 


LK 


Sri Lanka 


TG 


Togo 


DB 


Germany 


LU 


Luxembourg 


US 


United States of America 


DK 


Denmark 


MC 


Monaco 







s 



WO 91/09536 PCT/SE91/00003 

1 

A PROCESS TO CORRECT A WD OPTIM T2K THE COMPOSITION QF A FEED 

The daily growth of an animal is to a large degree dependent 
upon the way in which the nutrients are abs rb d in the gut. 
The absorbtion of many nutrients such as monosaccharides and 
amino acids are coupled to the transport/flux of fluid and 
electrolytes across the intestinal wall. The ability of the 
body to regulate the flux of fluid and electrolytes across the 
intestinal mucosa is therefore essential for the daily growth. 

During recent years important findings concerning the ability 
of the body to regulate the exchange of fluid and electrolytes 
in the gut have been made. Various peptides with the capacity 
to enhance the resorption of fluid and electrolytes across the 
intestinal wall have been identified. The most important of 
these hormone-like peptides are somatostatin, neuropeptide Y 
(ref. 1, 2) and the so called antisecretory proteins, ASP (3, 
4). asp reverses the secretion and increases the resorption of 
fluid and electrolytes in the gut; it is the hitherto most 
potent substance in this respect in rat and pig (4, 5); the 
molecular weight is about 60000 dalton and the protein chain 
contains unique antigenic determinants (4) . The effect of ASP 
is determined in rat in a so called intestinal loop test ; a 
section (loop) of the small intestine is ligated by means of a 
suture; in the loop a certain amount of cholera toxin (usually 
3X10" 6 g) concomitantly with a test substance (antisecretory 
substance) or a buffer (placebo) is injected intravenously. As 
a result of the toxic action fluid is secreted into the 
intestinal loop after a few hours. The antisecrertory effect of 
the substance expressed in units, is calculated from the ratio 
of the weight and the length of the affected loop (mg/cm) in 
control and test animals (1 unit - the amount of antisecretory 
substance giving a 50% inhibition of the fluid secretion in the 
intestinal loop; see reference 3 and 4) . 

studies on pigs have reveal d that ASP is formed spontan ously 
and s cr ted into colostrum and breast milk; during the 
suckling ASP seems to be transferred to the new-born piglet 
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(6) , and a high concentration f ASP in the milk prot cts the 
offspring against neonatal diarrhoea. 

Surprisingly , it has now been f und that the addition to the 
feed of certain sugars and amino acids induces formation of 
ASP-like lectines as veil as an increase of the daily growth of 
the animal. The induced proteins and the naturally appearing 
ASP-protein have the same molecular weights and exert similar 
intestinal effects, but they differ in their antigenic 
(antibody-binding) characteristics and their isoelectric point; 
furthermore they differ in their capacity to be attached to 
certain polysaccharides such as agarose; like other lectines 
they are able to elute from the polysaccharide by use of 
monosaccharides such as a-methyl-D-glucoside or galactose. We 
will therefore subsequently name these new proteins which are 
induced by sugars or amino acids "feed-induced lectins 11 (FIL) . 
The sugars used are mono- or disaccharides or sugar alcohols. 
The amino acids used are alfa-amino acids. In certain cases the 
amino acids might be replaced or complemented by amides. 

As mentioned above , according to the process of the invention, 
the sugars used are mono- or disaccharides or sugar alkohols. 
The preferred sugars are glucose, saccharose and sorbitol. 
Other sugars which may be used are fructose , galactose ,mannose 
, lactose , mannitol and xylitol. 

As mentioned above the amino acids used are alfa-amino acids. 
The preferred amino acids are tryptophan, aspartic acid lysine, 
threonine , and methionine. Other amino acids which may be used 
include glycine, alanine, serine, proline, phenyl alanine , 
tyrosine, arginine, histidine and glutamic acid. As mentioned 
above the amino acids in certain cases may be replaced or 
supplemented by amides. The preferred amide is urea. 

Thus, the subject of the invent! n is a process to c rrect the 
composition of the feed leading to the induction of formation 
of FIIi* Like vaccinati n th process is found d n the 
induction f synthesis of specific vertebrate prot ins. In 
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c ntrast to tb vaccin s which consist f antigens of high 
molecular weight, the amino acids and sugars ar , however, of 
low mol cular w ight. Further, th induced lectines have quite 
different characteristics than the antibodies and the 
lymphokines which are induced by vaccines. One do not know of 
any similar mechanisms whereby induction of the production of 
new hormone-like substances may be achieved. 

Thus, the food-induced lectines seem to be unique in their 
capacity to be induced by external stimuli. Furthermore, it has 
surprisingly been found that the production of the new lectines 
are dose-dependant, i.e. the production increases in proportion 
to increasing concentrations of free sugars and amino acids in 
the feed. 

By using specific antisera we are able to distinguish between 
the naturally occuring ASP and the food-induced lectines. As 
described more in detail in examples 1, 4 and 9, FXL is 
purified from blood of swine and chicken, respectively, which 
have been given special feed , wherafter the purified lectines 
are injected into rabbits in order to get an antiserum (rabbit- 
anti-pig-FIL and rabbit-anti-chicken-FIL, respectively) . We 
have also prepared antisera against ASP from pig and chicken 
(antiserum against ASP neutralizes ASP but not FXL) . With these 
different antibodies we are able to neutralize and 
differentiate the activity of ASP from that of FIL by means of 
the intestinal loop test described above. By using this 
bioassay on rat the number of ASP and FIL units in blood or 
breast milk are determined. 

Due to the surprising findings mentioned above the prospect of 
optimising the content of free sugars and amino acids in the 
feed for maximum induction of FIL now is opening up by 
analysing the lectines in the blood or milk of the animals. 
Fe d in this particular c nt xt ref rs to f ed, feed- 
supplements and drink t animals. 
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The biological effects of FIL are to a great extent the same as 
thos of naturally form d ASP* Like ASP, FIL prot cts against 
fluid secretion caused by enterotoxins . Furthermore, it has 
surprisingly b en found that an optimal FIL 1 vel in the bl od 
leads to an increased growth. Optimisation of the FIL level 
might be achieved directly by addition to the feed of the ' 
growing animal, or indirectly by addition to the feed of the 
mother-animal giving breast milk to its growing offspring* The 
growth-promoting effect of the latter process depends on the 
finding that FIL like ASP may be transferred via breast-milk 
and thus exert an effect on the offspring (Example 6) • 

The most pronounced effect is achieved after the weaning of the 
pig. The weaning period is critical for the development of the 
pig and the animal then often become retarded in its growth; 
the increased sensitivity during this period might be caused by 
the fact that the increased stress switches off the formation 
of ASP so that the blood level of ASP drasticly decreases (7) . 
The formation of the food-induced lectines seems to be less 
sensitive to stress than the natural formation of ASP. By 
optimising feed for FIL formation, the protection can therefore 
be maintained also during periods of stress, as during the week 
after weaning. The practical importance for the breeding farmer 
is therefore significant. 

The invention is further illustrated in the following Examples. 
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Example I 

FIL was extracted from blood by using th affinity of the 
lectine to agarose gel. To one liter f FIL-containing whole 
blood (containing anticoagulanting substances) 1 g of sodium 
thiosulfate and 1 mg of phenylmethylsulfonylfluoride were 
added. The blood cells were separated by centrifugation and the 
clear plasma was eluted through a column with Sepharose 6B 
(Pharmacia LKB Biotechnology, Stockholm) , the gel volume 
corresponded to about 10% of the volume of the solution. After 
washing with three bed volumes of phosphate buffered 
physiological saline (PBS - 0.15 M NaCl, 0.05 M sodium 
phosphate, pH 7.2), the column was eluted with two bed volumes 
of 1 H o-methyl-D-glucoside dissolved in PBS. The eluate was 
concentrated on an Amicon PH 10 ultrafilter membrane and was 
subsequently fractionated by isoelectric focusing according to 
a previously described technique (4) . By means of intestinal 
loop test in rat the activities and pH of the various fractions 
were determined. In this way the isoelectric point of the 
active substance (=FIL) was obtained. Fractions with high 
antisecretory activity were pooled, concentrated on Amicon PM10 
to 5-8 ml, divided in portions of 1 ml and froozen at -20 • C. 
These fractions were used for molecular weight determination 
with sodium dodecyl sulfate (SDS) polyacrylamide electrophoresis 
(4) , and for immunisation of rabbits to produce antibodies.. 
Antiserum against FIL from pig was absorbed with ASP from pig: 
the antibodies were eluted through an agarose column which had 
been saturated with ASP from pig. 

Table I shows how the different species of FIL and ASP were 
neutralised after they had been mixed with antisera (the ratio 
antigen/antiserum = 1/100) against these antigenes (ASP and FIL 
respectively) (pFIL=FIL from pig, cASP=ASP from chicken bASP= 
bovine ASP etc) . The FIL-inducing feed compositions are given 
in examples 4, 8 and 11. ASP from th r spective animal species 
was produced as pr viously describ d (4) . Tabl II shows 
isoelectric p int (pi) and mol cular weight (=mol.wt) in 
kilodalton (kDa) of FIL from diff rent animal species. The 
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isoel ctric points of ASP from pig, chicken and cattle is 4.7 , 

4.8 and 4.8, respectively. 

Table I 

Neutralisation of ASP and FIL with antis rum f various origin. 

Antiserum produced in rabbits against: 



Antigen 



PAS? BEIL* saSE bASP 



(neutralisation + , no neutralisation -) 
pig ASP + " + + 

pig FIL - + - - 

chicken ASP + - + + 

chicken FIL - 

bovine ASP + - (+)** + 

bovine FIL - N.D.*** 

*From antiserum against FIL cross-reacting antibodies against 
ASP were removed by eluting through a column with agarose-bound 
ASP. 

**Partial neutralisation. 
*** N.D.= not determined. 

Characteristics of FIL from various animal species. 

Animal species pi mol.wt. 

(kDa) 

Pig 4.5 92 

Chicken 4.5 63 

Calf 4.3 92 
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Basel — a 

This exampl shows the levels of ASP in pigs fed n Swedish 
standard f ed . 

Tflftle iff 

The concentration of ASP in blood plasma from pigs with and 
without diarrhoea (standard feed) . 

Number ASP-level . units/ml 

(n) (mean ±SEM) (range) 

Without diarrhoea 15 0,87±0.08 0.46-1.42 

Kith diarrhoea 15 0.22±0.05 0.01-0.55 



Blood samples were taken seven days after weaning; the 
investigation was performed in a herd with approximately 1400 
sows and where some 500 pigs were being weaned each weak. These 
pigs were moved at the time of weaning to a weaning unit where 
the investigation was performed. 

From seven days of age the piglets had free access to their own 
feed. This so called standard feed for piglets had the 
following composition: 

Grain 88* 

Trace elements, vitamins, minerals 6.1% 

Protein feedstuff 5.8% 

(addition of free amino acids: 

lysine 0.39%, methionine 0.03% & threonine 0.1%) 
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Levels of ASP in relation to number of days after weaning 

Days after ASP (units/ml blood plasma) 

veanina ] 

(mean±SEH) range significance 

0 0.76±0.11 0.27-1.41 

3 0.50±0.10 0.11-1.04 p<0.1 

6 0.49±0.06 0.17-0*70 p<0.1 

12 0.76±0.07 0.27-0.89 N.S. 



(N.S.= no significance) 
Table IV shows the content of ASP in blood plasma in a litter 
of ten pigs at various times after weaning. The pigs were moved 
in connection with the weaning to a weaning unit. The study was 
performed in the same herd and with the same feed as in Table 
III* 



FIL was induced in pigs by means of solutions containing 
glucose, various amino acids or urea • The results in Example 1 
demonstrate that FIL differs from ASP by its biochemical and 
immunological characteristics; however, both exert similar 
inhibitory effects on intestinal secretion in the rat 
intestinal loop test. 
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Solution FIL, units/ pi plasma 



Water 






<0.05 


18% glucose 








0.78 


18% glucose 




0.3% 


tryptophan 


1.02 


12% glucose 


+ 


0.3% 


tryptophan 


0.24 


18% glucose 




0.2% 


tryptophan 


0.90 


18% glucose 




0.6% 


glutamic acid 


0.22 


18% glucose 


+ 


0.6%. 


arginine 


0.74 


18% glucose 


+ 


0.6% 


glycine 


0.22 


18% glucose 




0.6% 


aspartic acid 


1.12 


18% glucose 


+ 


0.3% 


aspartic acid +0.15%tryptophan 


1.56 


18% glucose 


+ 


0.3% 


tryptophan + 1.8% lysine 


1.24 


18% glucose* ( 


)»3% urea — 


1.00 



In this example the FIL-inducing substances were given in a 
solution to piglets, 4-5 weeks old (about 4 days before 
weaning) . Four piglets per group recieved 25 ml solution orally 
twice with an interval of 16 hours? after additionally 5 hours 
blood-samples for FIL assay were drawn. The pigs also recieved 
free amino acids from the standard feed (see Example 2) . 

Example 4 

The results of "split-litte^-experiments with piglets 
recieving ordinary standard feed or FIL-stimulating feed from 
three weeks of age ; the plasma levels of ASP as well as FIL 
were assayed just before or four days after weaning. The w ight 
and feed c nsumption of th piglets w r regist red. W aning 
occurr d at fiv we ks of age. 
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Feed 



Day 0 
ASP FIL 



Day 4 

ASP FIL 



units/ml 
Control 0.5210.06 <0.05 



Test 



0.2410.10 0.7410.22 



units/ml 
0.3810.12 <0.05 

0.1210.22 0.5610.20 



Group Number 



Growth 

gain 

g/day 



Feed Diarrhea 
conversion frequency 
kg/kg % 



Control 27 
Test 27 



266 



325 



1.98 



1.98 



15 
4 



The growth was calculated from the difference in weight between 
the day before weaning and 28 days after weaning. The control 
group received standard feed (see Example 2), the test group 
received in addition to the standard feed also 3% glucose and 
0.1% tryptophan in order to stimulate the formation of FIL. 



The invention is working also in older pigs as appearent from 
examples 5 and 6. 
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Example 5 

Table VII 

Induction of FIL in pigs after transfer to a fattening unit. 



Time after 
movement 



Number 

of animals 



2 weeks 

3 weeks 



4 

4 



FIL units/ml 



<0.05 
0.6010.02 



The test was performed 2-3 weeks after that the pigs had been 
moved into the fattening unit; the animals were then 14-15 
weeks old. Blood samples were obtained just before and 7 days 
after provision of the FIL-inducing feed . This feed consisted 
of: 

Grain 85% 

Glucose 4 »°* 

Protein feedstuff 6 »2% 
added amino acids: 

lysine 0.34%. threonine 0.11%, aspartic acid 0.10%, 
tryptophan 0.05%, methionine 0.03% 



Minerals, vitamins, trace elements 
Fat 



3.3% 
1.5% 



Example 6 

Transfer of FIL to new-born piglets after stimulation of FIL 
formation of sows which had received FIL-inducing feed. The 
levels of FIL in colostrum and in the blood of the piglets were 
assayed. The standard fe d contain d the amino acids lysine 
0.09% and methionine 0.02%. 
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Table VIII 





Test 


Control 


Number of litters 


5 


5 


Numb ^ t* of T*^cflo+'ct 






Diarrhea, % 1-7 days of age 


19 


35 


Level of FIL. units/ml 






Piglets, blood at day 2 


0.8 


<0.1 


V*WA WB C»A uu| , vlcljr a 


U • / 


<0.1 


Table IX 








Test 


. control 


Number of sows 


6 


6 


Level of FIL. units/ml 
Colostrum, day 2 


0.8 


<0.1 



Tables VIII and IX show the content of FIL (mean) in colostrum 

2 days after delivery. Table VTII also shows the FIL level in 

blood plasma of 2 days old piglets. The sows in the test group 

received a supplement of 3% sorbitol (Table VIII) or 3% sucrose 

plus 0.7% lysine (Table IX) from 7 days before until 6 days 

after the delivery; the piglets received colostrum only. The 

sows in the control group received a standard feed consisting * 

of: 
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Grain 

Min rals, trace elements, vitamins 
Protein feedstuff 

(added: lysine 0.09%, methionine 0.02%) 

Also in birds the fluid secretion in the gut is regulated by 
ASP and FIL as demonstrated in examples 7-9. 



Example 7 


Table X 




Concentrations 


of ASP in eggs and 


in chicken fed with 


feed. 








Number 
of eqos 


ASP in eggs 
( units/ml) 


Egg yolk 


10 


1.25 


Egg white 


10 


0.28 


Days after 

hatch;Lnq „_ 


Number of 
animals 


ASP i plasma 
f unite /ml) 


1 


10 


1.03 


7 


8 


0.42 


21 


8 


0.18 


35 


8 


0.91 



The table reveals that the content of ASP in the chicken blood 
is decreasing continuously until about three weeks of age when 
the animals are in their most sensitive state in receiving 
microbial diseases. In this herd the level of ASP in plasma 
ris d again t n ar that of th time of birth. The standard 
feed consist d of : 
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Grain 76.3% 

Trace el em nts, vitamins, minerals 2.7% 

Protein f dstuff 21.0% 
(added lysine 0.25%, methionine 0.17%) 

Table XI 

The concentration of ASP in chicken with and without diarrhea. 

ASP (units/ml) 

: Test 1 Test 2 

Diarrhea 0.15 0.08 

No diarrhea 0.65 0.72 

Table XI shows the ASP level in plasma from 35 days old 
chickens with and without diarrhea at slaughter. The chickens 
were fed by standard feed ; the blood samples from 10 chickens 
were pooled within each group ; two experiments were performed 
and a total of 40 chickens were used. 

Example 8 

Concentration of FIL from chicken fed with FIL- inducing feed. 

Table XII 

FIL (units/ml) 
Age 

Group Number 21 days 35 days 

Control 6 <0.l <o.l 

Test 6 i.i 1.8 



The chickens in the test group received a standard feed 
supplemented with 3% glue s and 0.1% trypt phan. 
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Example 9 

Stimulation of FIL-formation and daily growth in chicken. 
Table XIII 

Group 





I 


II 


III 


IV 


FIL (units/ml) 


0.1 


0.2 


1.5 


0.7 


Weight (kg) 


1.65 


1.71 


1.74 


1.74 


Feed gain 


1.81 


1.76 


1.71 


1.74 


(kg feed/kg b. 


Wt.) 








Foot injury 


71% 


25% 


0% 


5% 


Mortality 


3.9% 


4.0% 


2.9% 


3.9% 



All groups were given the same basic feed from day 0 to day 36 
consisting of grain 76%; trace elements, vitamines, minerals 1.7%, 
protein feed stuff 22% (added lysine 0.05%, methionine 0.11%). 
Group I received the basic feed with no addition until the day 
of slaughter (day 36) . 

Group II received the basic feed plus 0.07% monensin 
(coccidiostatic drug) between day 0-32. 

Group III received the basic feed plus 1% glucose and 0.02% 
tryptophan (no monensin) day 0-32. 

Grupp IV: received the basic feed plus 0.07% monensin and 1% 
glucose between day 0-32. 

From day 33 to the slaughter (day 36) all groups received the 
basic feed without any addition. 

The living weight and feed gain (kg feed /kg body weight) was 

stimated day 36; th FIL value (units/ ml bl qd) was estimat d 
day 35. 
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The levels of spontaneously ccuring ASP and feed-Induced FIL 
was also estimated in calves, which is demonstrated in the 
following exampl s: 
Example 10 

ASF-levels in calves fed with standard feed. 

Table XIV 

Croup Nmnhftrfi ftsp, mifrfcs/pq. plagjna 

Control 3 1. 23±0 . 10 

Diarrhoea 3 0 . 19±0 . 11 

The calves were 5-7 weeks old ; the reception of milk was 4 
L/day and of feed 0.5 kg/day. The feed consisted of : corn 83- 
89% , protein feedstuff 10-15% and minerals, vitamins and trace 
elements 1-2%. 

RKpmple 11 

Induction of FIL in calves by addition of sugar and amino acids 
to the milk. 

TfrbjLe XV 

Number Additions to FIL Growth 

(N) the milk replacer gain 
<q/day) (mrttP/Bll (q/4ay) 

14 36g dried whey 1.7 575±57 

powder (28g lactose) 

35g glucose 

14 0.62g tryptophan 5.5 655±90 

0.62g aspartic acid 



Th age of the calves and the feed intake was the same as in 
th previous example. The daily intake f milk replacers was 
200 g ; to this amount the stimulators f FIL-formation 36 g of 
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wh y powder (gr up n ) r gluo se,35g, tryptophan, 0.62g, 
aspartic acid,0.62g (gr up two) was add d , wherafter the 
mixture was dissolved in two liters of water. The daily weight 
gain was registred between day 0-18 and the FIL value registred 
at day 18. 



From the example referred it is clear that it is possible to 
induce the formation of FIL and significantly improve the 
health and growth gain of animals. The aim of the examples is 
to show that the effect may be achieved by various means and 
constitute no limitation of the invention, but shows that an 
interval 1 exist in which a maximal effect is achieved. Due to 
the differences in feed consumtion as well as in sensitivity to 
FIL- induction, the species and amounts of additions differs 
between different ages and between different animal species. It 
is obvious that the effective substances may be added as a 
premix in the entire ration/fare, as a portion of the total 
ration/fare or as a separate addition to the ration/fare in the 
state of a powder or a solution. 
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CLAIMS 

1) A pr cess to corr ct and optimis tb composition of fe d in 
order to increase the daily growth f animals, characterized by 
determining the animal's content of blood lectines defined 
below and from the information thus obtained preparing a feed 
containing such sugars and/or such sugar alcoholes and/or such 
amino acids and/or such amides in such amount that 1 ml blood 
will contain at least 0.5 units of those lectines (hereafter 
named PIL) which in 0.15 M NaCl-0.05 M sodium phosphate buffer, 
pH 7 attach with a high affinity to agarose and which again 
dissociate from the agarose after addition of 1 M a-methyl-D- 
glucoside. 

2) The process according to claim 2 , characterized by 
providing 0-6 gram per kilogram body weight and day (g/kg&d) of 
monosaccharides and/or disaccharides and/or sugar alcoholes as 
well as 0-5 g/kg&d of amino acids and/or amides in the feed. 

3) The process according to claim 2 , characterized by 
providing 0.3-4.0 g/kg&d of monosaccharides and/or 
disaccharides and/or sugar alcoholes as well as a total amount 
of 0.01-1 g/kg&d of free amino acids and/or amides in the feed 
for feeding swine, chicken or calf. 

4) The process according to claim 3 , characterized by 
providing 0.8-2.0 g/kg&d of monosaccharides and/or 
disaccharides and/or sugar alcoholes, preferably 1.4-1.8 g/kg&d 
of glucose, as well as a total amount of 0.02^-0.4 g/kg&d of 
free amino acids and/or urea, preferably aspartic acid, lysine, 
methionine, tryptophan in the feed for feeding growing swines. 

5) The process according to claim 3 , characterized by 
providing 0.5-2.0 g/kg&d of monosaccharides and/or 
disaccharid s and/ r sugar alcoh les r preferably 0.7-1.2 g/kg & 
d of sorbitol and/ r sacchar se, as well as a total amount of 
0.01-0.2 g/kg & d of free amino acids and/or ur a, preferably 
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0.01-0.06 g/kg&d of lysine and/or 0.002-0.02 g/kg&d of 
methionine in the feed for feeding sows. 

6) The process according to claim 3 , characterized by 
providing 0*3-4.0 g/kg&d of monosaccharides and/or 
disaccharides and/or sugar alcoholes, preferably 0.5-3 g/kg&d 
of glucose, as well as a total amount of 0.1-1 g/kg&d of free 
amino acids and/or urea, particularly 0.01-0.05 g/kg&d of 
tryptophan in the feed for feeding chicken. 

7) The process according to claim 3 , characterized by 
providing 0.1-2.0 g/kg&d of monosaccharides and/or 
disaccharides and/or sugar alcoholes, preferably 0.3-0.8 g/kg&d 
of glucose, as well as a total amount of 0.01-0.2 g/kg&d of 
free amino acids in the feed for feeding calves. 
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